The oxytocic peptide mesotocin was measured in plasma samples collected 
Introduction
The posterior pituitary peptide oxytocin plays an important role at birth in eutherian mammals. It is a potent stimulator of myometrial contractions via direct action on uterine smooth muscle, and indirect action on the endometrium to promote increased arachidonic acid metabolism and subsequent syn¬ thesis of prostaglandins F2(1 and E2 (Chan and Chen, 1992) . Circulating concentrations of oxytocin remain low throughout pregnancy and do not increase until the onset of delivery, although small, irregular oxytocin pulses have been reported in early labour in rabbits (Fuchs and Dawood, 1980) , women (Fuchs et al, 1991) and cattle (Aurich et al, 1993) . A large increase in plasma oxytocin coincides with the expulsive phase of delivery in rats and rabbits (Fuchs, 1985; Higuchi et al, 1985;  'Byrne et al, 1986) and is associated with an increase in oxytocin neurone activity (O'Byrne et al, 1986) . Release of oxytocin is preceded by a marked increase in oxytocin receptor concentrations in both the myometrium and endometrium in several species (Soloff, 1985;  Fuchs, 1990; Fuchs et al, 1992) . The action of oxytocin appears to be fundamental for parturi¬ tion, as demonstrated in studies in rats and guinea-pigs using oxytocin receptor antagonists (Antonijevic et al, 1995; Schellenberg, 1995) .
In eutherian mammals, the uterotonic effect of oxytocin is distinct from that of arginine (or lysine in artiodactyls) vasopressin which has strong pressor and antidiuretic properties. In most nonmammalian vertebrates, the equivalent neurohypo¬ physeal hormones are mesotocin, which differs from oxytocin only by a substitution of isoleucine for leucine at position 8, and arginine vasotocin (Acher, 1990) . However, the classic functions of oxytocin and arginine vasopressin both appear to be controlled by the one hormone vasotocin in those tetrapods investigated (Sawyer and Pang, 1979; Saito et al, 1991) . Mesotocin is also the oxytocic peptide of Australian marsupials (Acher and Chauvet, 1995) , whereas oxytocin is found in two South American marsupials (Chauvet et al, 1985) and in monotremes (Acher, 1990) . Both peptides are present in the Australian bandicoot, Isoodon macrourus (Rouille et al, 1988; Bathgate et al., 1992) and North American opossum, Didelphis virginiana (Chauvet et al, 1984) . Acher and Chauvet (1995) suggest that secondary duplications of the oxytocin gene with a subsequent single-step mutation may have led to the appear¬ ance of mesotocin in marsupials. The marsupial oxytocic receptor shows no pharmacological specificity for mesotocin over oxytocin (Sernia et al, 1991; Bathgate and Sernia, 1995a) as indicated by the similar response to these two peptides in vitro of the myometrium of late pregnant tammars (Bathgate et al, 1995) . Moreover, the presence of oxytocic receptors in the uterus and median vaginal sacs of the lactating brushtail possum Trichosurus vulpécula (Sernia et al, 1991) for normal parturition in tammars (Rentree et al, 1995 (Hearn, 1973) . Similar results have been reported in the brushtail possum (Hinds, 1990) . The essential pituitary factor does not appear to be gonadotrophins (Short et al, 1985) or prolactin (Bathgate et al, 1990) and bandicoots (Bathgate et al, 1992) . In both studies, the repro¬ ductive status of the females was not specified and some of the animals were anaesthetized which may stimulate release of mesotocin (Bathgate and Sernia, 1995b (Fraker and Speck, 1978 (Fig. 1) (Fig. 2) (Fig. 3a) . There was a significant (P < (Fig. 3a) . Two hours after birth, mesotocin concen¬ trations had decreased to less than 20 pmol I-. Peak meso¬ tocin concentrations of 546.6 ± 44.1 pmol 1~l were measured between 0 and 20 min postpartum. This coincided with a short-lived, significant (P < 0.05) peak in plasma PGFM (2.1 + 0.4 nmol l~1 ) immediately after birth that decreased to less than 0.3 nmol 1~within 2 h postpartum (Fig. 3b) .
In Expt II, six of the eight tammars gave birth on day 25.2 + 0.2 and were successfully sampled at intervals of 1 min during parturition. The time of birth for these animals was highly synchronized (average time of day 14:51 ± 01:35 h).
The latency from birth position to delivery of the neonate was 3.8 ± 0.5 min. As the latency to birth was within 4 min once animals adopted the birth position, only 1 blood sample from one animal was taken by chance 5 min prepartum. Plasma mesotocin concentrations in this sample were below the sensitivity of the assay (Fig. 4a) (Fig. 4) (Fuchs, 1985) . In rabbits and rats, peak concentrations of oxytocin are associated with delivery of the first or second pup (Higuchi et al, 1985; O'Byrne et al, 1986) . In cows, the highest oxytocin concentrations occur with rupture of fetal membranes and expulsion of the calf (Aurich et al, 1993) . From (Curlewis et al, 1988 (Higuchi et al, 1987 and in the bandicoot and possum . A surge in plasma PGFM is measured immediately prepartum in these species (Lewis et al, 1986; Gemmell et al, 1987 (Ellendorff et al, 1979) and late pregnant cows (Aurich et al, 1993) . Preliminary data in anoestrous possums demonstrate that cloprostenol also increases plasma mesotocin (Bathgate et al, 1995 (Eley et al, 1981) . Oxytocin stimulates the release of endometrial prostag¬ landin F2a in nonpregnant cows (Lafranee and Goff, 1990 ) and pregnant sheep (Meier et al, 1995 
